Resume : Nous presentons une etude, par d i f f r a c t i o n des rayons X e t du rayonnesent synchrotron, du polyacetylene dans ses f o r r e s c i s e t t r a n s , prepare par l a methode de Shirakawa. L'etude d'echantillons lentement e t rapidement dopes a l ' i o d e confirme que des regions non dopees subsistent dans (CH) . Les r6gions non dopees de (CH) , i n i t i a l lement c i s , s e~b l e n t s ' e t r e isom@risges vers l a s t r u c t u r e trans (CH)x duraht l e processus de dopage.
INTRODUCTION W e report here X-ray d i f f r a c t i o n study of iodine doped c i s and trans ~o l y a c e t y l e n e films. These or very similar samoles have been well characterized by other physical studies including studies of the f i b r i l l a r morpholopy and t h e f i b r i l swelling upon doping (1) ( 2 ) , e l e c t r i c f i e l d dependent conductivity s t u d i e s ( 3 ) , frequency dependent conductivity studies ( 4 ) , magnetic s u s c e p t i b i l i t y ( 5 ) and an infrared absorption study ( 6 ) ..
EXPERIMENTAL
The polyacetylene films were prepared by the method of Shirakawa ( 7 ) . They werg 60-80 urn thick. Typical diameters of the f i b r i l were approximately 400 t o 500 A.
Trans samples were obtained from c i s sample by an isomerization conducted a t 200 C (refluxing t e t r a l i n wapors) f o r 98 minutes. Iodine doping conditions will be desc r i bed el sewhere ( 8 ) .
Experiments were performed with conventional WoKa (0.707 i ) , CuKa (1.542 i ) X-ray radiations and w i t h higher resolution X-ray synchrgtron radiations a t t h e s t a t i o n D 16 of LURE (ORSAY),usinq a wave length of 1.315 A.
X-ray data were collected on photographic film fixed on a cylindrical camera with the sample placed a t the center of the cbawber. During a l l the exoosure the samples were kept under vacuum. X-ray films were read i n t h e equatorial plane of the experimental set-up, using a Joyce Loeble microdensitometer. (Figure 1 Table I . They a r e i n good agreement w i t h those found by Baughman &t a1 ( 9 ) and b y L i e s e r e t a1 (10).
RESULTS

Cis samples
According t o t h e i n d e x a t i o n performed by Baughman e t a1 ( 9 ) and by L i e s e r e t a1 ( l o ) , most o f r e f l e c t i o n s observed have a z e r o i n d e x i n t h e c h a i n d i r e c t i o n . As a consequence, t h e S c h e r r e r f o r m u l a a p p l i e d t o t h e i r w i d t h g i v e s t r a n s v e r s e s coherence l e n g t h , i . e . p e r p a n d i c u l a r t o t h e f i b r i l a x i s . I n t h e p r e s e n t case, t h e w i d t h o g t h e s t r o n g e s t r e f l e c t i o n s g i v e s a t r a n s v e r s e coherence l e n g t h o f about 80 + 10 A. T h i s v a l u e i s about one f i f t h t h e average diameter o f a f i b r i l . X-ray c r y s t a l l i n i t y was e s t i m a t e d a t a b o u t 90 % By comparing t h e i n t e g r a t e d i n t e n s i t y of t h e weak and broad amorphous r i n g a t = 3.9A w i t h t h a t o f Debye S c h e r r e r r i n g s of t h e c r y s t a l (see f i g u r e 1 a ) . i n t r a n s (CH) (see Table 11 ). From t h e i r w i d t h one o b t a i n e d a cohe- Cis (CH0,143) Spacing between Bragg r e f l e c t i o n planes in A , and i n t e n s i t y (S : strong, M :medium W : weak) deduced from ~0 s i t i 0 n i n the reciprocal space of Pebye Scherrer rings of t r a n s (CH),, slowly doped t r a n s (C 10 04~9)x and slowly doped t r a n s (CHI0,125).The symboli n front of 3 distances o d6pea (CH),, means t h a t corresponding r i n~s a r e broad.
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